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Price  formation  in  export  markets  and 
available  data  on  export  and  domestic 
markets  are  discussed.  The  results  of 
tests  of  several  hypotheses  about  inter- 
actions between  domestic  and  export 
markets  are  presented  and  interpreted 
from  the  standpoints  of  trade  promotion 
and  trade  policy. 
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The  objective  of  this  report  was  to  identify 
patterns  of  interactions  between  domestic 
and  export  markets  in  terms  of  volume 
and  price.  A  conceptual  model  of  trade  in 
terms  of  excess  supply  and  excess 
demand  served  as  a  basis  for  the 
analysis.  The  model  was  applied  to 
analysis  of  the  interaction  of  domestic 
production  and  prices  and  the  volume  and 
price  of  exports  for  softwood  lumber  and 
softwood  plywood  using  quarterly  data  for 
the  period,  1 965-79.  The  focus  of  the 
analysis  was  to  interpret  these 
interactions  from  the  standpoint  of 
promotion  of  exports  and  trade  policy  that 
has  the  intent  of  making  exports 
responsive  to  domestic  market  conditions. 

Exports  of  softwood  lumber  were  classi- 
fied according  to  rough  and  dressed 
southern  pine  and  by  all  other  species  in 
an  attempt  to  account  for  possible 
differences  in  the  characteristics  of  inter- 
actions of  markets. 

Results  of  the  analysis  suggest  that  prices 
in  the  export  market  have  a  positive, 
significant  relationship  to  prices  in  the 
domestic  market:  The  same  set  of 
variables  that  influence  prices  in  one 
market  influence  prices  in  the  other 
market  or  different  sets  of  variables 
influence  the  two  markets  and  are  them- 
selves related. 

The  results  of  tests  of  hypotheses  about 
the  behavior  of  prices  and  volumes  in  the 
two  markets  suggests  that  shifts  in  excess 
supply  through  shifts  in  the  product  mix 
of  exports  have  had  a  major  influence  on 
the  movements  of  the  prices  and  volumes 
of  exports  of  dressed  softwood  lumber 
and  softwood  plywood.  For  rough  soft- 
wood lumber,  results  of  the  analysis 
suggest  that  shifts  in  excess  demand 
have  been  especially  important  in 
determining  the  volume  and  price  of 
exports. 


Efforts  to  promote  the  export  of  U.S. 
softwood  lumber  and  plywood  to  date 
have  generally  concentrated  on  attempts 
to  shift  excess  demand  for  lumber  and 
plywood  to  the  sizes  and  grades 
consumed  in  the  United  States.  If 
promotion  efforts  are  successful  over 
time,  shifts  in  excess  supply  may  increase 
in  importance  as  sources  of  movements 
in  the  price  and  quantity  of  total  exports. 

If  one  accepts  the  view  that  manipulation 
of  domestic  demand  for  the  purposes  of 
promoting  exports  is  generally  unaccept- 
able in  the  United  States,  then  excess 
supply  can  be  affected  only  through  shifts 
in  domestic  supply. 

Efforts  to  make  the  volume  and  price  of 
exports  responsive  to  domestic  market 
conditions  generally  have  the  intent  of 
relieving  the  pressure  of  exports  on 
domestic  prices  when  these  prices  are 
high.  If  the  manipulation  of  domestic 
demand  is  dismissed  as  a  viable  option, 
efforts  to  relieve  the  pressure  of  exports 
on  domestic  prices  are  limited  to 
increases  (shifts)  in  domestic  supply 
and/or  decreases  (shifts)  in  excess 
demand. 

The  results  of  the  study  suggest  that  shifts 
in  supply  and/or  demand  in  one  market 
are  reflected  quickly  in  the  other  market. 
From  the  standpoint  of  promotion  of 
exports,  this  responsiveness  to  markets 
may  contribute  to  the  impression  of  U.S. 
producers  being  in  and  out  of  the  export 
market,  depending  on  domestic  market 
conditions.  The  linkages  of  domestic  and 
export  markets  also  suggest  that  trade 
policy,  to  be  effective  in  making  exports 
responsive  to  domestic  market  condi- 
tions, must  anticipate  rather  than  respond 
to  market  interactions. 


Introduction 


The  Hypotheses 


A  Model  of  Trade 


The  behavior  of  prices  and  volumes  in 
export  markets  in  relation  to  domestic 
markets  is  of  interest  for: 

1 .  Formulation  of  trade  policy  particu- 
larly in  developing  a  policy  to  reduce 
exports  during  times  of  high  domestic 
prices  and  increase  exports  during  times 
of  low  domestic  prices. 

2.  Development  and  promotion  of  export 
sales.  Over  the  past  several  years,  there 
has  been  renewed  interest  in  expansion 
of  U.S.  export  of  timber  products. 

The  objective  of  this  report  is  to  identify 
patterns  of  interactions  between  domestic 
and  export  markets  in  terms  of  volume 
and  price. 

The  pattern  and  causes  of  movements  in 
prices  and  volumes  in  U.S.  domestic 
markets  for  timber  products  have  been 
the  subject  of  numerous  studies.  A  review 
of  the  literature  is  available  in  Adams  and 
Haynes  (1980).  Analysis  of  the  behavior 
of  prices  and  volumes  in  U.S.  export 
markets  for  timber  products  has  been 
limited.  Identification  of  patterns  of  market 
interactions  between  domestic  and  export 
markets  is  a  first  step  in  evaluating  alter- 
native trade  and  promotion  policies.  Much 
of  the  interest  in  export  sales  from  the 
standpoint  of  trade  policy  and  export 
promotion  has  been  shown  for  softwood 
construction  materials.  The  analyses  in 
this  report  are  limited  to  softwood  lumber 
and  softwood  plywood. 


The  analyses  in  this  report  test  the 
following  hypotheses: 

1 .  There  is  a  positive  relationship  between 
price  in  the  export  market  and  price  in  the 
domestic  market. 

2.  There  is  a  positive  relationship 
between  price  in  the  export  market  and 
the  volume  of  exports. 

3.  There  is  a  positive  relationship 
between  the  volume  of  exports  and  the 
ratio  of  export  to  domestic  prices. 

4.  There  is  a  positive  relationship 
between  the  volume  of  exports  and  the 
volume  of  domestic  production. 

5.  There  is  a  positive  relationship 
between  production  in  the  United  States 
and  price  in  the  export  market. 

6.  There  is  a  positive  relationship 
between  price  in  the  domestic  market  and 
the  volume  of  exports. 

Patterns  of  market  interactions  indicated 
by  tests  of  these  hypotheses  are  inter- 
preted for  their  implications  for  trade 
policy  and  promotion  of  exports  after 
presentation  of  results  and  conclusions. 


Markets  cannot  be  modeled  in  total  detail: 
Many  variables  are  interacting  at  the 
same  time  and  the  influence  of  any  one 
variable  may  be  masked  by  the  influence 
of  other  variables.  Traditionally,  analysts 
have  attempted  to  abstract  from  some  of 
the  complexity  of  interactions  in  markets. 
The  purpose  has  been  to  identify  prin- 
ciples that  underlie  the  behavior  of 
markets  under  specified  assumptions. 
The  theory  of  price  formation  in  export 
markets  is  presented  in  most  texts  on 
trade  theory,  for  example,  Kreinin  (1 971 ). 
This  theory  provides  the  conceptual 
framework  for  interpretating  the  tests  of 
the  hypotheses  examined  in  this  study. 
Key  concepts  in  the  theory  are  excess 
supply  and  excess  demand. 

Excess  supply  refers  to  the  volume  of 
product  that  producers  in  an  exporting 
country  are  willing  to  sell  in  foreign 
markets  at  various  prices.  Excess 
demand  refers  to  the  volume  of  product 
that  an  importing  country  is  willing  to 
purchase  from  foreign  producers  at 
various  prices. 

Excess  supply  is  determined  by  total 
supply  and  domestic  demand  in  exporting 
countries.  Excess  demand  is  determined 
by  total  domestic  supply  and  total 
demand  in  importing  countries.  The 
concept  of  excess  supply  and  excess 
demand  determining  prices  in  the  export 
market  is  illustrated  in  figure  1 . 

At  prices  above  P1E  in  the  exporting 
country,  supply  exceeds  demand.  At 
prices  below     in  the  importing  country, 
demand  exceeds  supply.  The  prices  P1E 
and  P-,  |  would  be  the  prices  that  would 
exist  in  the  exporting  and  importing 
country,  respectively,  in  the  absence  of 
trade.  For  trade  to  take  place  in  the 
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Figure  1 . — Conceptual  model  of  trade  between 
two  countries. 


situation  depicted  in  figure  1 ,      must  be 
greater  than  P1E.  If  supply  is  subtracted 
from  demand  at  prices  lower  than  P.,,  in 
the  importing  country,  the  demand  for 
imports  results.  The  "excess  demand 
schedule"  is  equal  to  zero  at  price,  P-,,.  If 
demand  is  subtracted  from  supply  at 
prices  greater  than  P1E  in  the  exporting 
country,  the  export  supply  results.  This 
"excess  supply  schedule"  is  equal  to  zero 
at  price  P1E.  The  volume  of  exports  is 
determined  by  the  intersection  of  the 
excess  supply  and  excess  demand 
schedules.  In  figure  1 ,  the  volume  of 
exports  is  equal  to      at  price  P1T.  After 
trade  occurs,  the  price  of  the  commodity 
is  equal  to  P1T  in  both  the  exporting 
country  and  the  importing  country.  Trade 
has  the  effect  of  raising  prices  in  the 
exporting  country  and  lowering  prices  in 
the  importing  country. 

Changes  in  prices  in  the  export  market 
are  caused  by  shifts  in  excess  supply  or 
shifts  in  excess  demand,  or  by  shifts  in 
both  at  the  same  time.  Shifts  in  excess 
supply  schedule  are  caused  by  shifts  in 
supply  or  demand  in  the  exporting 
country.  Variables  that  would  cause 
demand  to  shift  in  the  exporting  country 
include  population,  income,  housing 
starts,  and  consumer  preferences.  For 
example,  an  increase  in  housing  starts 
would  cause  demand  in  the  exporting 
country  in  figure  1  to  shift  upward  and  to 
the  right.  This  would  cause  the  excess 
supply  schedule  to  shift  upward  and  to  the 
left.  Price  would  increase  in  the  exporting 
country.  Through  trade,  price  would  also 
increase  in  the  importing  country. 


Variables  that  would  cause  supply  to  shift 
in  the  exporting  country  include  the  cost 
of  land  and  timber,  the  cost  of  labor,  the 
cost  of  capital,  and  the  type  of  processing 
equipment  used.  For  example,  an  in- 
crease in  the  cost  of  timber  would  cause 
supply  in  the  exporting  country  in  figure  1 
to  shift  upward  and  to  the  left.  This  would 
cause  the  excess  supply  schedule  to  shift 
upward  and  to  the  left.  Price  would 
increase  in  both  the  exporting  and 
importing  countries.  Total  production 
would  decline  in  the  exporting  country  and 
the  volume  exported  would  decline. 

Shifts  in  the  excess  demand  schedule  are 
caused  by  shifts  in  supply  or  demand  in 
the  importing  country.  For  example,  an 
increase  in  housing  starts  in  the  importing 
country  in  figure  1  would  cause  demand 
to  shift  upward  and  to  the  right.  This  would 
cause  the  excess  demand  schedule  to 
shift  upward  and  to  the  right.  Price  would 
increase  in  both  the  importing  and 
exporting  countries  and  the  volume  of 
trade  would  increase.  An  increase  in  the 
cost  of  timber  in  the  importing  country 
would  cause  the  supply  schedule  in  the 
importing  country  to  shift  upward  and  to 
the  left.  The  excess  demand  schedule 
would  shift  upward  and  to  the  right.  The 
price  of  the  commodity  would  increase  as 
would  the  volume  of  imports. 

Shifts  in  the  price  and  volume  of  exports 
over  time  are  determined  by  the 
interaction  of  shifts  in  supply  and  demand 
in  the  importing  and  exporting  countries. 
The  price  and  quantity  of  exports  thus 
show  the  end  result  of  these  interactions. 
If  the  price  and  quantity  of  exports  are  the 
only  data  available  over  time,  it  is  not 
possible  to  determine  what  caused  prices 
and  exports  to  change  over  time.  For 
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example,  in  figure  2A,  the  price  and 
quantity  data  could  indicate  that  the 
excess  supply  schedule  has  remained 
stable  over  time  and  that  all  changes  in 
price  and  export  volume  are  attributable 
to  shifts  in  the  excess  demand  schedule. 
Alternatively,  however,  both  the  excess 
supply  and  excess  demand  schedules 
may  have  shifted  overtime,  resulting  in 
the  pattern  of  prices  and  exports  shown 
in  figure  2A.  Similarly  in  figure  2B, 
changes  in  prices  and  exports  may  be 
caused  only  by  shifts  in  the  excess  supply 
schedule;  or  they  may  be  caused  by  shifts 
in  both  the  excess  demand  and  excess 
supply  schedules.  In  figure  2C,  there  is  no 
apparent  pattern  to  shifts  in  either  the 
excess  supply  or  excess  demand 
schedule. 

Trade  policies  that  have  the  objective  of 
making  exports  responsive  to  domestic 
market  conditions  generally  must  operate 
through  tariffs  and  quotas  that  influence 
the  excess  supply  schedule.  Alterna- 
tively, the  exporting  country  may  try  to 
implement  policies  that  would  increase 
domestic  supplies  during  times  of  high 
prices,  thereby  making  more  of  the 
commodity  available  to  both  domestic 
and  export  markets.  Finally,  the  exporting 
country  may  somehow  convince  the 
importing  country  to  implement  policies 
designed  to  make  their  demands  for 
imports  responsive  to  market  conditions 
in  the  exporting  country. 


Efforts  to  promote  exports  must  work 
through  shifts  in  the  excess  supply 
schedule  or  shifts  in  the  excess  demand 
schedule.  These  efforts  may  take  the  form 
of  subsidies  or  other  incentives  for 
exports  and  programs  designed  to  point 
out  market  opportunities  to  producers  in 
the  exporting  country.  Attempts  may  be 
made  to  increase  domestic  supply  so  as 
to  make  more  of  the  commodity  available 
to  both  the  domestic  and  export  markets. 
Alternatively,  the  exporting  country  may 
shift  domestic  demand  through  taxes  and 
other  disincentives  to  consumption, 
thereby  making  more  output  available  for 
the  export  market.  Finally,  the  exporting 
country  may  somehow  shift  the  excess 
demand  schedule  for  the  commodity  in 
the  importing  country  through  promotion 
of  the  products  of  the  exporting  country 
and  through  reductions  in  tariff  and 
nontariff  trade  barriers. 

In  this  report,  the  United  States  is 
considered  to  be  the  exporting  country  as 
in  figure  1 .  Exports  from  the  United  States 
are  not  analyzed  by  country  of  destina- 
tion. The  rest  of  the  world  is  treated  as  the 
importing  country.  Product  categories 
considered  in  the  analyses  are  assumed 
to  be  homogeneous.  For  example, 
exported  plywood  is  assumed  to  be 
identical  in  size  and  grade  to  plywood  that 
is  consumed  domestically.  Descriptions 
of  models  of  trade  that  consider  more  than 
two  countries,  more  than  one  product, 
and  nonhomogeneous  products  are 
available  in  other  sources  such  as  Kreinin 
(1971). 


Figure  2.  —  Examples  of  patterns  of  price  and 
volume  in  an  export  market.  A.  Possible  shifts 
in  excess  demand;  B.  Possible  shifts  in  excess 
supply;  C.  No  apparent  pattern  in  shifts  in 
excess  supply  and  excess  demand. 
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Methods 


Data 

Specifications  and  tests  of  the 
hypotheses  were  determined  in  part  by 
available  data.  The  data  sources  for  U.S. 
exports  of  all  commodities  originate  with 
individual  exporters  who  submit  Export 
Declaration  Forms  to  the  U.S.  Treasury 
Department.  These  forms  provide 
information  on  the  type  of  commodity 
exported  and  its  volume,  price,  and 
country  of  destination.  The  U.S. 
Department  of  Treasury  provides  this 
information  to  the  U.S.  Department  of 
Commerce  which  compiles  and  publishes 
the  data. 

The  various  categories  of  softwood 
lumber  and  softwood  plywood  as 
compiled  in  reports  by  the  Department  of 
Commerce  are  discussed  in  appendix  A. 
The  data  provide  a  breakdown  of  exports 
by  species  for  softwood  lumber  and  less 
detail  by  species  for  softwood  plywood. 
The  detail  on  softwood  lumber  extends  to 
categorization  by  rough  and  dressed  or 
■worked.  The  detail  provided  by  these 
categories  is  in  general  not  sufficient  to 
relate  export  volumes  and  prices  to 
specific  end  uses  in  the  importing 
countries.  For  example,  a  2"  x  4"  by  8' 
piece  of  lumber  is  a  different  type  of 
product  than  a  1 2"  by  1 2"  by  30'  timber. 
Nor  do  the  available  data  on  exports  have 
any  detail  on  the  quality  or  grade  of 
exports  of  either  softwood  lumber  or 
softwood  plywood. 


Exports  from  Alaska  have  only  an  indirect 
effect  on  the  volume  and  price  of  exports 
from  the  lower  48  States.  As  a  result, 
exports  from  Alaska  have  not  been  given 
much  weight  in  programs  to  expand  U.S. 
exports  of  timber  products  nor  have  they 
received  much  weight  in  the  formulation 
of  policies  to  link  export  sales  to 
conditions  in  domestic  markets.  In  1979, 
Alaska  exported  a  total  of  228  million 
board  feet  of  lumber,  almost  all  to  Japan. 
This  volume  amounted  to  about  16 
percent  of  total  U.S.  foreign  sales  of 
softwood  lumber. 

The  data  base  for  tests  of  the  hypotheses 
consisted  of  quarterly  data  for  the  period, 
1 965-79.  Especially  during  the  1 970's, 
major  movements  in  prices,  production, 
and  consumption  of  timber  products  have 
occurred  within  the  period  of  a  year. 
Annual  data  would  tend  to  mask  these 
types  of  changes. 

For  exports  of  softwood  lumber  and 
softwood  plywood,  U.S.  Department  of 
Commerce  data  for  volume  and  value 
were  aggregated  into  the  following 
categories: 

1 .  Rough  lumber,  except  rough  southern 
pine 

2.  Rough  southern  pine  lumber 

3.  Dressed  lumber,  except  dressed 
southern  pine 

4.  Dressed  southern  pine  lumber 


The  distinction  between  rough  and 
dressed  lumber  was  made  on  the 
rationale  that  rough  lumber  probably 
consists  of  large  timbers  and  other 
specialty  items.  These  items  may  bear  a 
different  relationship  between  domestic 
and  export  markets  than  is  the  case  for 
dressed  lumber  which  is  likely  to  consist 
of  dimension  lumber  of  the  sizes  and 
grades  consumed  in  the  U.S.  domestic 
market. 

Southern  pine  was  differentiated  from 
other  softwood  lumber  primarily  because 
export  markets  differ  between  the  two 
categories.  Southern  pine  export  volume 
is  concentrated  in  shipments  to  Central 
America  and  Western  Europe.  Except  for 
shipments  from  Alaska,  most  of  the 
softwood  lumber  exports  other  than 
southern  pine  originate  in  the  West, 
primarily  Washington  and  Oregon. 
Lumber  of  western  species  is  shipped 
worldwide. 

No  data  are  available  to  differentiate  end 
uses  of  the  various  categories  of  softwood 
plywood  in  the  export  market.  All 
categories  of  softwood  plywood  were 
combined  for  the  purposes  of  this 
analysis. 


5.  Softwood  plywood. 
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The  volume  and  value  data  for  the 
categories  of  exports  used  in  the  analysis 
are  shown  in  table  1 .  In  recent  years, 
rough  lumber  except  southern  pine 
accounted  for  about  64  percent  of  total 
exports;  rough  southern  pine,  8  percent; 
dressed  lumber  except  southern  pine,  25 
percent;  and  dressed  southern  pine  the 
remaining  3  percent.  Exports  from  Alaska 
amount  to  almost  1 6  percent  of  total 
shipments.  The  generally  higher  prices 
for  rough  compared  with  dressed  lumber 
indicate  that  the  rough  lumber  category 
probably  includes  specialty  items  such  as 
clear  timbers  that  command  premium 
prices.  The  average  value  of  each 
category  of  exports  has  generally  been 
increasing  overtime,  especially  in  the 
1970's. 

All  data  were  tested  for  seasonality,  and 
there  were  no  significant  seasonal 
patterns  in  any  of  the  data  series  (see 
appendix  B  for  details). 

Data  for  domestic  production  and  prices 
used  in  the  analysis  are  shown  in  table  2. 
The  data  series  were  tested  for 
seasonality  and  adjusted  where 
significant  seasonal  patterns  were  found 
(see  appendix  B  for  details).  Significant 
seasonal  patterns  were  found  for  all  data 
series  for  production  of  softwood  lumber. 
The  original  and  seasonally  adjusted  data 
series  are  shown  in  table  2.  The 
seasonally  adjusted  data  series  were 
used  in  the  analyses  that  follow. 


In  recent  years,  the  southern  pine  region 
has  accounted  for  about  27  percent  of 
U.S.  production  of  softwood  lumber  and 
the  Douglas-fir  region,  28  percent.  The 
States  of  Washington  and  Oregon 
together  account  for  49  percent  of  total 
U.S.  exports  of  softwood  lumber. 

Total  U.S.  softwood  plywood  production 
increased  rapidly  during  the  1 960's  and 
early  70's  but  has  shown  no  growth  trend 
in  recent  years.  In  the  late  1970's,  the 
States  of  Washington  and  Oregon 
accounted  for  82  percent  of  U.S.  exports 
of  softwood  plywood. 


Procedure  for  Testing  Hypotheses 

In  the  analyses  that  follow,  hypotheses  of 
relationships  between  variables  are 
tested  using  the  linear  relationship, 
Y  =  A  +  Bx,  where  Y  is  the  dependent 
variable,  A  is  a  constant,  B  is  the  slope  or 
regression  coefficient,  and  x  is  the 
independent  variable. 

No  attempt  is  made  to  identify  causality 
in  the  relationships.  The  emphasis  is  on 
whether  change  nn  one  variable  is  related 
to  change  in  another.  For  example,  in  the 
case  of  the  relationship  between  prices 
in  the  export  and  domestic  markets, 
previous  discussion  has  pointed  out  that 
prices  in  these  markets  are  determined 
by  the  interactions  of  variables  affecting 
supplies  and  demands  in  both  markets. 
Without  additional  information  on  supply 
and  demand  conditions  in  the  two 
markets,  one  cannot  infer  that  prices  in 
one  market  are  determined  by  prices  in 
the  other:  Prices  are  determined 
simultaneously. 


In  the  analyses  that  follow,  the  standard 
F  test  was  used  to  determine  if  the  slope 
coefficient  was  significantly  different  from 
zero.  This  test  of  the  slope  coefficient 
is  a  test  of  the  stated  hypotheses. 

In  accepting  or  rejecting  a  hypothesis,  the 
5-percent  level  of  significance  is  used. 
This  means  that  the  probability  of 
obtaining  a  significant  value  of  F  when  the 
two  variables  actually  are  completely 
uncorrelated  is  5  percent. 

All  relationships  were  quantified  using  a 
data  base  for  the  1 965-79  period.  These 
relationships  were  tested  for  autocor- 
relation according  to  the  Durbin-Watson 
statistic.  When  autocorrelation  was 
indicated,  the  relationship  was  respec- 
ified  and  estimated  in  terms  of  residuals. 

Implications  of  the  analysis  for  trade 
promotion  programs  and  trade  policies 
are  discussed  after  presentation  of  the 
results  of  tests  of  the  hypotheses. 
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Results 


Hypothesis  1 :  There  is  a  positive  rela- 
tionship between  the  price  in  the 
export  market  and  price  in  the 
domestic  market. 

The  hypothesis  was  tested  for  the  data 
series  shown  in  table  3.  All  relationships 
were  respecified  and  estimated  in  terms 
of  a  lag  of  one  quarter;  and  for  each  index, 
1967  =  100.  The  price  indexes  were  not 
deflated  by  the  U.S.  wholesale  price  index 
for  all  commodities. 

All  relationships  were  significant  and 
positive  (table  3).  Values  of  R2  for 
all  unlagged  relationships  exceeded 
.5;  and  for  lagged  relationships,  they 
exceeded  .43.  According  to  the  concep- 
tual framework  discussed  previously,  a 
positive  relationship  between  the  prices 
in  the  export  and  domestic  markets  could 
occur  under  any  of  the  following 
conditions: 

1 .  Domestic  supply  and  excess  demand 
assumed  not  to  shift.  An  increase  (shift) 
in  demand  in  the  domestic  market  would 
decrease  (shift)  excess  supply  in  the 
export  market.  The  increase  in  domestic 
demand  would  cause  prices  to  increase 
in  both  markets. 

2.  Domestic  demand  and  excess  demand 
assumed  not  to  shift.  A  decrease  (shift) 
in  domestic  supply  would  have  the  effect 
of  raising  prices  in  the  domestic  market. 
The  decrease  in  domestic  supply  also 
would  decrease  (shift)  excess  supply  in 
the  export  market,  leading  to  higher 
prices. 

3.  Domestic  demand  and  supply 
assumed  not  to  shift.  An  increase  (shift) 
in  excess  demand  in  the  export  market 
would  lead  to  higher  prices  in  both 
markets. 


Table  3—  Results  of  tests  of  hypothesis  1,  by  price  series 


Components  of  Durbin- 
equation  Watson 
Price  series  A  B  F  statistic 


1.     Price  of  rough  southern  pine 

lumber  in  the  export  market 

and  price  of  southern  pine 

lumber  in  the  domestic  market: 

Domestic  price  not  lagged  -1.528  0.951       0.8         227. 8*/  1.94 

Domestic  price  lagged  7.23  .898         .753     174^/  1.64 


2.     Price  of  dressed  southern  pine 

lumber  in  the  export  market 

and  price  of  southern  pine 

lumber  in  the  domestic  market: 

Domestic  price  not  lagged  11.939  .813        .51        59.261/  1.91 

Domestic  price  lagged  25.32  .696         .431       43.10i/  1.75 


3.     Price  of  rough  softwood 

lumber  except  rough  southern 

pine  in  the  export  market  and 

price  of  Douglas-fir  lumber  in 

the  domestic  market: 

Domestic  price  not  lagged  0.969  6.795         .805     235. 5i/  2.1 

Domestic  price  lagged  7.136  1.058         .825     269?/  1.69 


4.     Price  of  dressed  softwood  lumber 
except  dressed  southern  pine  in 
the  export  market  and  price  of 
Douglas-fir  lumber  in  the  domestic 
market : 

Domestic  price  not  lagged  17.19  .754         .843     305. ll/  2.08 

Domestic  price  lagged  23.781  .735         .821     262^/  1.68 


5.  Price  of  all  softwood  lumber 
in  the  export  market  and  price 
of  softwood  lumber  in  the 
domestic  market: 

Domestic  price  not  lagged  12.052             .921         .787     211?/  1.64 

Domestic  price  lagged  3.249             .9669       .741     163. 2?/  2.1 

6.  Price  of  softwood  plywood  in 
the  export  and  domestic 
markets : 

Domestic  price  not  lagged  51.418             .443         .741     163.3V  1.57 

Domestic  price  lagged  57.578             .484         .894     480.91/  1.59 


.i/signif icant  at  5-percent  level. 


10 


4.  A  combination  of  shifts  in  domestic 
demand  and  supply  and  excess  demand 
that  leads  to  a  pattern  of  a  positive 
relationship  in  prices  in  the  two  markets. 

A  positive  relationship  between  price 
changes  in  the  two  markets  is  not  sur- 
prising in  view  of  the  conceptual  frame- 
work for  price  formation  discussed 
previously.  If  prices  were  not  equal, 
domestic  consumers  would  purchase 
products  offered  in  the  export  market  and 
foreign  consumers  would  purchase 
products  offered  in  the  domestic  market. 
Price  series  in  the  two  markets  were 
placed  on  an  index  basis  with  1967  =  100. 
This  has  the  effect  of  equalizing  prices  in 
the  two  markets.  For  example,  the  price 
in  the  two  markets  equals  1 00  for  1 967 
despite  the  existence  of  an  actual  price 
difference  in  that  year.  Since  the  price 
series  are  on  an  index  basis,  the 
regression  coefficient,  B,  in  each  equation 
should  be  close  to  1  if  all  of  the 
assumptions  of  the  conceptual  model  of 
price  formation  actually  hold  for  the  two 
markets. 

The  regression  coefficient  was 
significantly  different  from  1  at  the  5- 
percent  level1  for  category  2  in  table  3  with 
the  domestic  price  lagged  one  quarter 
and  for  categories  4  and  6  with  domestic 
price  unlagged  or  lagged.  The  regression 


1  A  T-test  was  applied  to  test  the  hypothesis 
that  the  regression  coefficient  was  equal  to  1 
as  per  Snedecor  and  Cochran  (1967). 


coefficient  for  category  2  with  domestic 
price  unlagged  was  significantly  different 
from  1  at  the  10-percent  level.  There  are 
no  data  available  to  document  why  prices 
in  the  two  markets  do  not  tend  to  equalize 
for  the  two  categories  of  dressed  lumber 
(categories  2  and  4  in  table  3)  and  soft- 
wood plywood  (category  6).  A  possible 
explanation  is  that  the  product  mix  for 
dressed  lumber  and  softwood  plywood  in 
the  export  market  changes  when  price 
changes  in  the  domestic  market.  For 
example,  U.  S.  producers  may  be  less 
willing  to  produce  specialty  items  for  the 
export  market  when  domestic  markets 
are  going  through  an  up  phase  of  the 
cycle  in  prices.  When  domestic  markets 
turn  down,  U.  S.  producers  may  be  more 
willing  to  produce  items  specifically  for  the 
export  market.  The  product  mix  for  rough 
softwood  lumber  may  not  tend  to  vary  in 
the  export  market  according  to  domestic 
market  conditions.  This  explanation  of  the 
observed  behavior  of  prices  would 
support  the  idea  that  shifts  in  excess 
supply  may  be  especially  important  in 
determining  prices  and  volumes  in  export 
markets  for  dressed  lumber  and  softwood 
plywood.  The  pattern  of  behavior  of  prices 
for  rough  softwood  lumber  does  not  offer 
insight  into  underlying  shifts  in  excess 
supply  and  excess  demand. 


For  all  of  the  categories  in  table  3, 
correlation  coefficients  with  domestic 
price  unlagged  were  not  significantly 
different  from  correlation  coefficients  with 
domestic  price  lagged2.  This  suggests 
that  information  on  price  movements  in 
the  two  markets  may  be  generally 
available:  Exporters  can  follow  domestic 
markets  well  and  mills  in  the  domestic 
market  can  follow  export  markets  well. 

Hypotheses  2:  There  is  a  positive 
relationship  between  price  in  the 
export  market  and  the  volume  of 
exports. 

The  hypotheses  was  tested  for  the  data 
series  shown  in  table  4.  All  prices  in  the 
export  market  were  converted  to  indexes 
(1 967  =  1 00)  and  deflated  by  the  U.S. 
wholesale  price  index  for  all  commodities 
(1967  =  100)  in  order  to  reduce  an 
upward  trend  in  prices  attributable  in  part 
to  inflation.  For  each  series  of  quantities 
and  prices,  the  hypothesized  relationship 
was  respecified  and  quantified  with  a  lag 
of  one  quarter  in  the  price  variable.  This 
was  done  to  see  if  exports  respond  to 
price  changes  with  a  lag  of  one  quarter. 
A  lag  may  exist  because  of  character- 
istics of  markets  such  as  long-term 
contracts  that  would  have  volume  and 
price  specified  for  a  quarter  or  more  into 
the  future. 


2  The  hypothesis  that  the  two  correlation 
coefficients  were  drawn  from  the  same  popu- 
lation was  tested  by  transforming  the  regres- 
sion coefficients  to  Z'  values  and  testing  the 
significance  of  differences  in  the  Z'  values  as 
per  Snedecor  and  Cochran  (1 967)  at  the 
5-percent  level. 
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Table  4 — Results  of  tests  of  hypothesis  2,  by  product  category  and  price  series 


Components  of  Durbin- 
Product  category  and  equation  Watson 

price  series  A  B  R2  F  statistic 


1.     Quantity  and  price  of  dressed 
southern  pine  lumber: 
Price  not  lagged 
Price  lagged 


1.  351 
3.489 


3.511 
-3. 359 


0.  041 
-.  04 


2.  46 
2.40 


1.  796 
1.724 


Quantity  and  price  of  dressed 
lumber  except  southern  pine: 

Price  not  lagged 

Price  lagged 


17. 082 
12.142 


-31.477 
28. 345 


.177 
.12 


12.271/ 
7.731/ 


2.139 
2.084 


3.     Quantity  and  price  of  rough 
southern  pine: 

Price  not  lagged 
Price  lagged 


.472 
4.  366 


16.067 
7.  249 


.109 
.035 


6. 96i/ 
2.  09 


1.551 
1.  72 


Quantity  and  price  of  rough 
lumber  except  southern  pine : 

Price  not  lagged 

Price  lagged 


33. 534 
53.576 


137. 045 
125.607 


.401  38.23V 
.447  46.071/ 


1.596 
1.221 


Quantity  of  rough  lumber,  except 
exports  from  Alaska  and  southern 
pine  and  price  of  rough  lumber 
except  southern  pine : 

Price  not  lagged  -5.274 
Price  lagged  23.485 


114.673 
89.09 


.452 
.  309 


46. 991/ 
25.  44^./ 


1.697 
1.856 


Quantity  of  rough  lumber, 
except  exports  from  Alaska  and 
price  of  rough  lumber: 

Price  not  lagged  -91.42 
Price  lagged  30.214 


259.118 
157.15 


.634 
.  33 


98.61/ 
28.  02^/ 


1.741 
1.709 


7.     Quantity  and  price  of  all 
softwood  lumber : 
Price  not  lagged 
Price  lagged 


-60.881 
55. 568 


289.169 
184. 57 


.605 
.344 


87.421/ 
29. 92i/ 


1.882 
1.704 


Quantity  and  price  of  softwood 
plywood : 

Price  not  lagged  59.249 

Price  lagged  26.777 


-80.749 
-8.911 


.098  6.2li/ 
.001  .082 


1.73 
1.86 


1/signif icant  at  5-percent  level. 


For  rough  lumber,  there  was  a  signifi- 
cant, positive  relationship  between  the 
quantity  exported  and  the  price  of  lumber 
in  the  export  market  (categories  3,  4,  5, 
and  6  in  table  4).  With  the  exception  of 
rough  southern  pine  lumber,  the  relation- 
ships remained  significant  when  price 
was  lagged  by  one  quarter  with  an  effect 
generally  to  lessen  the  size  of  the 
correlation  coefficient. 

According  to  the  model  of  trade  discussed 
previously,  a  positive  relationship 
between  quantity  and  price  in  the  export 
market  could  occur  under  any  of  the 
following  conditions: 

1 .  Domestic  demand  assumed  not  to 
shift.  A  decrease  (shift)  in  domestic 
supply  would  increase  price  in  the  export 
market.  Volume  could  increase  only  if 
excess  demand  increased  (shifted). 

2.  Domestic  supply  assumed  not  to  shift. 
An  increase  (shift)  in  domestic  demand 
would  increase  price  in  the  export  market. 
Volume  could  increase  only  if  excess 
demand  increased  (shifted). 

3.  Excess  supply  assumed  not  to  shift.  An 
increase  (shift)  in  excess  demand  would 
increase  price  and  volume  in  the  export 
market. 

4.  A  combination  of  shifts  in  excess 
supply  and  excess  demand. 

There  was  a  significant,  negative  rela- 
tionship between  the  price  and  quantity 
of  dressed  lumber  except  southern  pine, 
indicating  that  shifts  in  excess  supply  are 
probably  important  in  determining  the 
volume  of  exports.  When  the  price  of  this 
commodity  was  lagged  one  quarter,  the 
relationship  was  still  significant,  but 
positive  rather  than  negative. 

There  was  no  significant  relationship 
between  the  quantity  and  price  of  dressed 
southern  pine  lumber  in  the  export 
market. 

There  was  a  significant,  negative  rela- 
tionship between  the  volume  of  exports 
of  softwood  plywood  and  the  unlagged 
price  of  these  exports.  This  suggests  that 
shifts  in  excess  supply  have  been 
important  in  determining  the  volume  and 
price  of  these  exports. 
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Table  5 — Results  of  tests  of  hypothesis  3,  by  product  category  and  price  series 


Components  of  Durbin- 

Product  category  and   equation  Watson 

price  series  .  A  B  F  statistic 


The  findings  of  negative  correlation 
between  export  volume  and  price  for 
dressed  lumber  except  southern  pine  and 
softwood  plywood  supports  the  findings 
in  the  test  of  hypothesis  1  in  that  shifts  in 
excess  supply  have  probably  been 
important  in  determining  prices  in  export 
markets  for  these  products. 

Correlation  coefficients  with  price  not 
lagged  and  with  price  lagged  were 
significantly  different  for  both  categories 
6  and  7  in  table  4.  An  effect  of  lagging 
price  by  one  quarter  was  to  reduce 
correlation  between  price  and  volume. 
This  suggests  that  a  spot  market  with 
prices  determined  by  current  market 
conditions  may  be  an  important  means  of 
price  formation  of  rough  lumber. 

Hypothesis  3:  There  is  a  positive 
relationship  between  the  volume  of 
exports  and  the  ratio  of  export  to 
domestic  prices. 

The  hypothesis  was  tested  for  the 
relationships  shown  in  table  5.  For  each 
series  of  quantities  and  price  ratios,  the 
hypothesized  relationship  was  respeci- 
fied  and  quantified  with  a  lag  of  one 
quarter  in  the  price  ratio  variable.  Prices 
in  the  two  markets  were  converted  to 
indexes  (1967  =  100). 

The  results  of  analysis  of  hypothesis  1 
suggest  that  the  ratio  of  export  to 
domestic  prices  would  not  vary  much  with 
the  exceptions  of  dressed  lumber  and 
softwood  plywood.  Except  for  these  two 
categories,  price  changes  in  one  market 
are  reflected  in  similar  price  changes  in 
the  other  market.  The  results  of  the  test 
of  hypothesis  3  are  consistent  with  the 
results  of  the  test  of  hypothesis  1 . 
Significant  relationships  were  found  only 
for  exports  of  dressed  softwood  lumber 
except  southern  pine  and  exports  of 
softwood  plywood  with  the  ratio  of  prices 
lagged  one  quarter  (table  5).  In  both 
cases,  the  relationships  were  negative, 
suggesting  that  shifts  in  excess  supply 
were  probably  important  contributors  to 
determination  of  prices  for  these  two 
product  categories. 


i. 


4. 


5. 


8. 


Quantity  of  exports  of  dressed 
southern  pine  lumber  and  the 
ratio  of  the  price  of  these 
exports  to  the  price  of  southern 
pine  lumber  in  the  U.S.  domestic 
market : 

Price  ratio  not  lagged  2.333 
Price  ratio  lagged  1.694 

Quantity  of  exports  of  rough 

southern  pine  lumber  and  the 

ratio  of  the  price  of  these 

exports  to  the  price  of 

southern  pine  lumber  in  the  U.S. 

domestic  market : 

Price  ratio  not  lagged  3.441 
Price  ratio  lagged  2.624 

Quantity  of  exports  of  dressed 
softwood  lumber  except  southern 
pine  and  the  ratio  of  the  price 
of  these  exports  to  the  price  of 
Douglas-fir  lumber  in  the  U.S. 
dome  st  ic  ma  r ket : 

Price  ratio  not  lagged  24.601 
Price  ratio  lagged  24.501 

Quantity  of  exports  of  rough 
softwood  lumber  except  southern 
pine  and  the  ratio  of  the  price 
of  these  exports  to  the  price  of 
Douglas-fir  lumber  in  the  U.S. 
domestic  market: 

Price  ratio  not  lagged  97.814 
Price  ratio  lagged  97.296 

Quantity  of  exports  of  rough 
softwood  lumber  except  southern 
pine  and  exports  from  Alaska  and 
the  ratio  of  the  price  of  exports 
of  rough  softwood  lumber  except 
southern  pine  to  an  index  of  the 
price  of  Douglas-fir  in  the  U.S. 
domestic  market: 

Price  ratio  not  lagged  66. 964 

Price  ratio  lagged  58.985 

Quantity  of  exports  of  softwood 
lumber  except  exports  from 
Alaska  and  the  ratio  of  the 
price  of  all  exports  of  softwood 
lumber  to  the  price  of  softwood 
lumber  in  the  U.S.  domestic 
market : 

Price  ratio  not  lagged  47.185 
Price  ratio  lagged  43.548 

Quantity  of  exports  of  softwood 
lumber  and  the  ratio  of  the 
price  of  these  exports  to  an 
index  of  the  price  of  softwood 
lumber  in  the  U.S.  domestic 
market : 

Price  ratio  not  lagged  74.076 
Price  ratio  lagged  67.787 

Quantity  of  exports  of  softwood 

plywood  and  the  ratio  of  the 

price  of  these  exports  to  the 

price  of  softwood  plywood  in 

the  U.S.  domestic  market: 

Price  ratio  not  lagged  59.249 
Price  ratio  lagged  26.777 


2.761 
3.642 


0.  02 
.04 


4.  302 
4.638 


,  014 
,  018 


-38.245 
-38.193 


.232 
.232 


-22. 515 
29. 529 


-.  007 
.  012 


-8.112 
-6.882 


-.  001 
-.001 


29. 616 
31.322 


.011 
.013 


22. 558 
25.485 


.  004 
.005 


-80.749 
-8.911 


.098 
.  001 


1.14 
2.13 


0.  82 

1.  018 


17.  26i/ 
17.231/ 


.39 
.69 


.  08 
.06 


.63 
,  72 


.24 
.  31 


6.211/ 
.08 


1.  62 
1.73 


2.  23 
2.  36 


1.97 
1.97 


2.11 
1.86 


2.  07 
2.19 


2.  31 
2.  34 


2.  32 
2.  36 


1.73 
1.  86 


I/Signific  ant  at  5— percent  level. 
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The  lack  of  positive  correlation  between 
export  volumes  and  relative  prices  may 
be  due  to  the  importance  of  other 
variables  that  determine  export  volumes, 
or  it  may  be  that  a  time  period  of  one 
quarter  is  too  long  to  identify  association 
between  the  two  data  series.  This  would 
especially  be  the  case  if  spot  markets 
tended  to  determine  prices.  In  spot 
markets,  relative  prices  could  change 
rapidly  within  a  time  period  of  one 
quarter. 

Hypothesis  4:  There  is  a  positive 
relationship  between  the  volume  of 
exports  and  the  volume  of  domestic 
production. 

The  hypothesis  was  tested  for  the  rela- 
tionships shown  in  table  6.  All  relation- 
ships were  respecified  and  estimated  with 
a  lag  of  one  quarter.  There  were  signifi- 
cant, positive  relationships  for  the  export 
categories  of  dressed  southern  pine 
lumber,  rough  southern  pine  lumber,  and 
total  exports  of  softwood  lumber  except 
exports  from  Alaska  (table  6).  According 
to  the  conceptual  framework  discussed 
previously,  a  positive  relationship 
between  the  volume  of  exports  and  the 
volume  of  domestic  production  would  be 
consistent  with  any  of  the  following 
conditions. 

1 .  Domestic  supply  assumed  not  to  shift. 
An  increase  (shift)  in  domestic  demand 
would  lead  to  increased  domestic 
production.  Excess  supply  would  decrease 
(shift)  and  excess  demand  would  have  to 
increase  (shift)  in  order  for  the  volume  of 
exports  to  increase. 


Table  6 — Results  of  tests  of  hypothesis  4,  by  product  category 


Product  category 


Components  of 
equation 


Durbin- 
Watson 
statistic 


1.  Quantity  of  exports  of  dressed 
southern  pine  lumber  and 
production  of  softwood  lumber 
in  the  southern  pine  region: 

Production  not  lagged  -0.255 
Production  lagged  3.494 

2.  Quantity  of  exports  of  rough 
southern  pine  lumber  and 
production  of  softwood  lumber 
in  the  southern  pine  region: 

Production  not  lagged  -1.312 
Production  lagged  -1.555 

3.  Quantity  of  exports  of  dressed 
softwood  lumber  except  southern 
pine  and  production  of  softwood 
lumber  except  production  in  the 
southern  pine  region  and  Alaska: 

Production  not  lagged  11. 554 

Production  lagged  7.978 

4.  Quantity  of  exports  of  rough 
softwood  lumber  except  southern 
pine  and  exports  from  Alaska  and 
production  of  softwood  lumber 
except  production  in  the  southern 
pine  region  and  Alaska: 

Production  not  lagged  31.031 
Production  lagged  31.792 

5.  Quantity  of  exports  of  softwood 
lumber  except  exports  from 
Alaska  and  production  of 
softwood  lumber  except  production 
in  Alaska: 

Production  not  lagged  24.466 
Production  lagged  6.088 

6.  Quantity  of  exports  of  softwood 
plywood  and  production  of 
softwood  plywood: 

Production  not  lagged  5.567 
Production  lagged  3.10  2 


0. 0053 
-.0019 


.  0135 
.  0137 


.  0024 
.  0029 


.  0126 
.  0125 


i  0189 
,006 


.1402 
.  0156 


0.091 
-.014 


.  011 
.  011 


.033 
.031 


5.681/ 
0.  82 


.198  14.06i/ 
.195  13.781/ 


.63 
.61 


1.  93 
1.87 


.108  6.891/ 
.189     13. 261/ 


.  0152 
.  0235 


.  88 
1.  37 


1.91 
1.  79 


2.22 
2.16 


2.54 
2.56 


2.  27 
2.25 


2.  38 
2.65 


1.  84 
1.97 


i/  Significant  at  5-percent  level. 
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2.  Domestic  demand  and  excess  demand 
assumed  not  to  shift.  An  increase  (shift) 
in  domestic  supply  would  lead  to 
increased  domestic  production.  Excess 
supply  would  increase  (shift),  leading  to 
increased  volume  of  exports. 

3.  Products  that  are  exported  and 
consumed  domestically  are  not  homoge- 
neous. An  increase  (shift)  in  domestic 
demand  would  lead  to  an  increase  in 
domestic  production  that  would  result  in 
an  increase  in  the  volume  of  specialty 
items  produced  for  the  export  market.  The 
resulting  increase  (shift)  in  excess  supply 
of  specialty  items  would  lead  to  an  in- 
crease in  the  volume  of  exports. 

4.  A  combination  of  shifts  in  domestic 
supply  and  demand  and  excess  demand 
as  well  as  differing  product  mixes  for  the 
two  markets  that  would  lead  to  a  positive 
relationship  between  the  volume  of 
exports  and  the  volume  of  domestic 
production. 

Without  further  information  about  the 
behavior  of  shifters  of  domestic  supply 
and  demand  and  excess  demand,  it  is  not 
possible  to  attribute  movements  in 
production  and  exports  to  either  the 
domestic  or  export  market.  If,  as  might  be 
expected,  the  economies  of  countries  of 
the  Caribbean  area  and  Central  America 
tend  to  have  economic  cycles  that  closely 
follow  those  in  the  United  States,  shifts  in 


excess  demand  may  explain  at  least  part 
of  the  association  of  exports  of  southern 
pine  lumber  and  production  of  softwood 
lumber  in  the  southern  pine  region. 

The  lack  of  significant  association 
between  exports  of  dressed  lumber 
except  southern  pine  and  domestic 
production  is  consistent  with  the  results 
of  tests  of  hypothesis  1 .  Shifts  in  product 
mix  in  the  export  market  during  times  of 
upturns  in  domestic  markets  may  account 
for  the  lack  of  correlation  between 
domestic  production  and  the  volume  of 
exports.  A  similar  rationale  could  be 
developed  for  the  weak  correlation 
between  the  quantity  of  exports  of  soft- 
wood plywood  and  domestic  production 
of  softwood  plywood. 

The  results  of  analysis  for  hypothesis  2 
suggested  that  shifts  in  excess  demand 
were  probably  important  in  determining 
the  price  and  volume  of  exports  of  rough 
lumber  (category  4  in  table  6).  The  lack  of 
significant  correlation  between  domestic 
production  and  export  volume  suggests 
that  shifts  in  excess  supply  are  also 
important  determinants  of  price  and 
volume  or  that  shifts  in  excess  demand 
are  not  highly  correlated  with  shifts  in 
domestic  demand  and/or  supply. 

For  category  5  in  table  6,  there  was  no 
significant  difference  in  the  correlation 
coefficients  with  production  lagged  or 
unlagged.  This  is  consistent  with  the  view 
that  information  on  price  changes  in  the 
two  markets  is  generally  available  and 
that  producers  respond  quickly  to  devel- 
opments in  the  two  markets. 


Hypothesis  5:  There  is  a  positive 
relationship  between  production  in  the 
United  States  and  price  in  the  export 
market. 

The  hypothesis  was  tested  for  the  data 
series  shown  in  table  7.  All  relationships 
were  respecified  and  estimated  with  a  lag 
of  one  quarter.  All  price  series  were 
converted  to  indexes  (1967  =  100),  and 
all  price  indexes  were  deflated  by  the  U.S. 
wholesale  price  index  for  all  commodities. 

In  the  unlagged  form,  there  was  a  signifi- 
cant, positive  relationship  between 
production  in  the  United  States  and  price 
in  the  export  market  with  one  exception: 
An  index  of  prices  in  the  export  market  for 
dressed  softwood  lumber  except 
southern  pine  and  production  of  softwood 
lumber  except  production  in  the  southern 
pine  region  and  Alaska  (table  7). 
According  to  the  conceptual  framework 
discussed  previously,  a  positive 
relationship  between  production  in  the 
United  States  and  price  in  the  export 
market  would  be  consistent  with  any  of 
the  following  conditions: 

1 .  Domestic  supply  and  excess  demand 
assumed  not  to  shift.  An  increase  (shift) 
in  domestic  demand  would  decrease 
(shift)  excess  supply,  leading  to  higher 
domestic  production  and  higher  prices  in 
the  export  market. 
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Table  7 — Results  of  tests  of  hypothesis  5,  by  product  category  and  price  series 


Product  category  and 
price  series 


Components  of 
equation 


Durbin- 
Watson 
statistic 


1.  Price  of  rough  southern  pine 
lumber  in  the  export  market 
and  production  of  softwood 
lumber  in  the  southern  pine 
region: 

Production  not  lagged 
Production  lagged 

2.  Price  of  dressed  southern  pine 
lumber  in  the  export  market 
and  production  of  softwood 
lumber  in  the  southern  pine 
region : 

Production  not  lagged 
Production  lagged 

3.  Price  of  rough  softwood 
lumber  except  southern  pine 
in  the  export  market  and 
production  of  softwood  lumber 
except  production  in  the 
southern  pine  region  and 
Alaska : 

Production  not  lagged 
Production  lagged 

4.  Price  of  dressed  softwood 
lumber  except  southern  pine 
in  the  export  market  and 
production  of  softwood  lumber 
except  production  in  the 
southern  pine  region  and  Alaska: 

Production  not  lagged 
Production  lagged 

5.  Price  of  rough  softwood  lumber 
except  southern  pine  in  the 
export  market  and  production 
of  softwood  lumber  in  the 
Douglas-fir  region: 

Production  not  lagged 
Production  lagged 

6.  Price  of  dressed  softwood 
lumber  except  southern  pine 
in  the  export  market  and 
production  of  softwood  lumber 
in  the  Douglas-fir  region: 

Production  not  lagged 
Production  lagged 

7.  Price  of  softwood  lumber  in  the 
export  market  and  production  of 
softwood  lumber  except  production 
in  Alaska : 

Production  not  lagged 
Production  lagged 

8.  Price  of  softwood  plywood  in 
the  export  market  and  production 
of  softwood  plywood: 

Production  not  lagged 
Production  lagged 


0.1197 
.  559 


0. 00044 
-. 000166 


0.236 
-.  048 


.0567  .0005839  .287 
.5508     -.0001245  -.017 


.0649  .0001821  .369 
.2384     -.0000247  -.007 


.6887 
.6951 


.000063  -.049 
.0000619  -.047 


.0821 
.  2285 


.  0004288 
. 0000379 


.  339 
-.  003 


.2937 
.6452 


. 0002508 
. 0001266 


.  092 
.  033 


.  0471 
.  2685 


.2341 
.  6806 


.0001435 
. 0000278 


. 000123 
.0001131 


.487 
.019 


.  087 
.108 


17. 61/ 
2.  88 


22. 93/ 
0.992 


2.  9 
2.81 


29.  28L/ 
.155 


5.80^/ 
1.92 


54.12i/ 
1.  09 


5.411/ 
6.891/ 


2.  03 
1.  51 


1.89 
1.  34 


33.381/  2.5 
.40  1.76 


2.  22 
2.20 


2.54 
1.  79 


2.32 
2.22 


2.48 
1.  58 


1.52 
1.53 


2.  Domestic  demand  and  supply 
assumed  not  to  shift.  An  increase  (shift) 
in  excess  demand  would  increase 
domestic  production  and  increase  prices 
in  the  export  market. 

3.  A  combination  of  shifts  in  domestic 
supply  and  demand  and  excess  demand 
that  would  result  in  a  positive  relation- 
ship between  domestic  production  and 
price  in  the  export  market. 

A  positive  relationship  between  the  price 
of  exports  and  domestic  production  of 
rough  lumber  is  not  inconsistent  with  the 
view  that  shifts  in  excess  demand  have 
been  important  in  determining  the  price 
and  volume  of  exports  of  these  products: 
Shifts  in  excess  supply  may  also  be 
important,  however.  The  positive  rela- 
tionship between  the  price  of  dressed 
southern  pine  lumber  in  the  export  market 
and  production  of  softwood  lumber  in  the 
southern  pine  region  is  consistent  with  a 
view  that  shifts  in  excess  demand  as  well 
as  shifts  in  excess  supply  are  important 
determinants  of  price  and  volume  in  the 
export  market. 

There  was  a  negative,  though  not  signifi- 
cant, relationship  between  the  price  of 
dressed  softwood  lumber  except 
southern  pine  and  domestic  production 
(category  4  in  table  7).  This  is  not 
inconsistent  with  the  previously  dis- 
cussed view  that  shifts  in  product  mix  in 
the  export  market  that  occur  during  cycles 
in  domestic  markets  may  be  important 
determinants  of  the  price  and  volume  of 
exports. 

When  production  was  lagged  one  quarter, 
there  was  a  significant,  negative  rela- 
tionship between  the  price  of  softwood 
plywood  in  the  export  market  and 
domestic  production  (category  8  in 
table  7),  but  the  relationship  was  positive 
and  significant  with  production  unlagged. 
A  shift  in  product  mix  in  the  export  market 
as  domestic  markets  go  through  cycles 
would  be  consistent  with  a  negative 
relationship  between  price  and 
production.  The  results  of  the  analysis  of 
hypothesis  5  suggest  that  if  this  does 
occur  for  softwood  plywood,  it  occurs  with 
a  lag. 


.i/signif  icant  at  5-percent  level. 
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Hypothesis  6:  There  is  a  positive 
relationship  between  the  volume  of 
exports  and  price  in  the  domestic 
market. 


The  hypothesis  was  tested  for  the  data 
series  shown  in  table  8.  All  relationships 
were  respecified  and  estimated  with  a  lag 
of  one  quarter  in  the  domestic  price  index 
(1967  =  100).  All  price  indexes  were 
deflated  by  the  U.  S.  wholesale  price 
index  for  all  commodities. 

In  the  unlagged  form,  there  were  signifi- 
cant, positive  relationships  for  all  cate- 
gories of  exports  except  softwood 
plywood  (table  8).  According  to  the 
conceptual  framework  discussed  pre- 
viously, a  positive  relationship  between 
the  volume  of  exports  and  price  in  the 
domestic  market  would  be  consistent  with 
any  of  the  following  conditions: 

1 .  Domestic  supply  assumed  not  to  shift. 
An  increase  (shift)  in  domestic  demand 
would  increase  price  in  the  domestic 
market  and  decrease  (shift)  excess 
supply.  Excess  demand  would  have  to 
increase  (shift)  for  volume  to  increase  in 
the  export  market. 

2.  Domestic  demand  assumed  not  to 
shift.  A  decrease  (shift)  in  domestic 
supply  would  increase  price  in  the 
domestic  market  and  decrease  (shift) 
excess  supply.  Excess  demand  would 
have  to  increase  (shift)  in  order  for  the 
volume  of  exports  to  increase. 

3.  A  combination  of  shifts  in  domestic 
supply  and  demand  and  excess  demand 
that  resulted  in  a  positive  relationship 
between  price  in  the  domestic  market  and 
volume  in  the  export  market. 

For  the  significant  relationships,  the  value 
of  R2  ranged  from  a  low  of  .074  for  the 
volume  of  exports  of  all  softwood  lumber 
except  exports  from  Alaska  and  an  index 
of  prices  for  all  softwood  lumber  in  the 
U.S.  domestic  market  to  a  high  of  .256  for 
the  volume  of  exports  of  dressed  soft- 
wood lumber  except  southern  pine  and  an 
index  of  prices  for  Douglas-fir  lumber  in 
the  U.S.  domestic  market.  The  general 
effect  of  lagging  price  in  the  domestic 
market  by  one  quarter  was  to  lower  the 
value  of  R2  and  to  lessen  the  degree  of 
significance  of  the  relationship. 


Table  8 — Results  of  tests  of  hypothesis  6,  by  product  category  and  price  series 

Components  of  Durbin- 

Product  category  and   equation  Watson 

price  series  A  B  R2  F  statistic 


1.  Quantity  of  exports  of  rough 
southern  pine  lumber  and  the 
price  of  southern  pine  lumber 
in  the  domestic  market: 

Price  not  lagged  -2.51         23.661         0.222       16.25V  2.25 

Price  lagged  7.805       -6.982         -.022         1.29  1.82 

2.  Quantity  of  exports  of  dressed 
southern  pine  lumber  and  the 
price  of  southern  pine  lumber 
in  the  domestic  market: 

Price  not  lagged  -0.55  9.075  .108         6.9?/  1.87 

Price  lagged  4.402       -4.577         -.033         1.93  1.68 

3.  Quantity  of  exports  of  rough 
softwood  lumber  except  southern 
pine  and  exports  from  Alaska 
and  the  price  of  Douglas-fir 
lumber  in  the  domestic  market: 

Price  not  lagged  16.646       92.339  .111         7.14?/  2.26 

Price  lagged  40.467       66.675  .097         6.11?/  1.93 

4.  Quantity  of  exports  of  dressed 
softwood  lumber  except  southern 
pine  and  the  price  of  Douglas-fir 
lumber  in  the  domestic  market: 

Price  not  lagged  -4.903       59.758  .256       19. 58?/  1.94 

Price  lagged  3.750       48.407  .244       18. 34?/  2.01 

5.  Quantity  of  exports  of  softwood 
lumber  from  Alaska  and  the  price 
of  softwood- lumber  in  the 
domestic  market: 

Price  not  lagged  28.424     138.494  .150       10.071/  2.12 

Price  lagged  62.463       84.644  .074         4. 58?/  1.88 

6.  Quantity  of  exports  of  softwood 
plywood  and  the  price  of  softwood 
plywood  in  the  domestic  market : 

Price  not   lagged  24.219     -23.525         -.014         0.80  2.09 

Price  lagged  15.987         4.443  .001  .03  2.10 


insignificant  at  5-percent  level. 
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Conclusions 


Implications  for 
Foreign  Trade 


The  significant,  positive  relationship 
between  quantities  of  exports  and  prices 
in  the  domestic  market  shown  in  table  8 
suggest  that  shifts  in  excess  demand 
have  been  important  determinants  of 
prices  and  volumes  in  the  export  market. 

The  positive  relationships  between 
exports  of  dressed  southern  pine  lumber 
(category  2),  other  dressed  lumber 
(category  4),  and  corresponding  domestic 
prices  are  not  inconsistent  with  previous 
speculation  that  shifts  in  the  product  mix 
of  exports  may  occur.  For  example,  U.S. 
exporters  may  ship  larger  quantities  of 
lower  valued  products  in  response  to 
shifts  in  excess  demand  and  be  less 
willing  to  produce  specialty  items  that  are 
higher  priced.  By  contrast,  there  may  be 
less  opportunity  to  shift  product  mixes  for 
the  categories  of  rough  lumber.  These 
categories  are  likely  to  contain  certain 
products  such  as  large  timbers  that  are 
relatively  more  homogeneous  than 
categories  of  dressed  lumber. 

The  lack  of  a  significant,  positive  rela- 
tionship between  exports  of  softwood 
plywood  and  domestic  price  is  not 
inconsistent  with  the  view  that  shifts  in 
both  product  mix  and  excess  supply  may 
be  important  in  determining  the  price  and 
volume  of  exports  of  this  commodity. 


The  tests  of  the  6  hypotheses  indicate 
that  shifts  in  both  excess  supply  and 
excess  demand  have  influenced  the 
pattern  of  interactions  between  U.S. 
domestic  and  export  markets  in  terms  of 
volume  and  price.  Shifts  in  excess  supply 
have  been  important  in  determining  the 
volumes  and  prices  of  dressed  softwood 
lumber  and  softwood  plywood.  The 
volumes  of  exports  of  these  commodities 
tended  to  decline  when  prices  in  export 
markets  increased  (hypothesis  2).  Export 
volumes  also  declined  when  the  price  in 
the  export  market  tended  to  increase 
relative  to  price  in  the  domestic  market 
(hypothesis  3).  The  volumes  of  exports 
tended  to  increase  when  price  in  the 
domestic  market  increased  (hypothesis 
6).  Results  of  the  test  of  hypothesis  1  are 
consistent  with  the  view  that  changes  in 
product  mixes  of  exports  of  dressed 
lumber  and  plywood  occur  according  to 
conditions  in  domestic  markets.  Results 
of  tests  of  hypotheses  4  and  5  generally 
neither  supported  nor  refuted  shifts  in 
excess  supply  as  being  factors  in 
explaining  changes  in  the  price  and 
volume  of  exports  of  dressed  lumber  and 
plywood. 

Shifts  in  excess  demand  also  influence 
the  volume  of  exports  of  dressed  lumber 
(hypotheses  5  and  6). 

Shifts  in  excess  demand  have  been 
important  in  determining  prices  and 
volumes  for  exports  of  rough  softwood 
lumber.  The  quantity  exported  tended  to 
increase  when  the  export  price  increased 
(hypothesis  2),  and  the  volume  of  exports 
tended  to  increase  when  the  domestic 
price  increased  (hypothesis  6).  Results 
of  tests  of  hypotheses  1 ,  3,  and  5  neither 
supported  nor  refuted  excess  demand  as 
a  determinant  of  shifts  in  price  and  volume 
in  the  export  market.  Shifts  in  excess 
supply  may  also  influence  prices  and 
volumes  in  the  export  market  for  rough 
lumber  (hypothesis  4). 

Price  changes  in  one  market  are  reflected 
quickly  in  the  other  market,  especially  for 
rough  lumber  (hypothesis  1).  The 
possible  changes  in  product  mixes  in  the 
export  markets  for  dressed  lumber  and 
softwood  plywood  may  tend  to  mask  any 
association  of  price  changes  in  the  two 
markets  for  these  products. 


Trade  Policy 

This  analysis  has  shown  that  shifts  in  both 
excess  supply  and  excess  demand  have 
caused  shifts  in  the  volume  and  value  of 
exports  of  softwood  lumber  and  softwood 
plywood.  Changes  in  supply  and  demand 
in  the  domestic  market  are  probably 
reflected  rapidly  in  the  export  market  and 
vice  versa. 

Policies  to  make  U.S.  exports  respon- 
sive to  domestic  market  conditions  would 
probably  have  to  be  confined  to  those 
affecting  domestic  supply  and  excess 
demand.  Manipulation  of  U.S.  domestic 
demand  to  make  exports  responsive  to 
domestic  market  conditions  probably 
would  be  unacceptable  in  the  United 
States  except  for  reasons  of  national 
security. 

Policies  to  make  domestic  supply 
responsive  to  short-run  market  condi- 
tions would  be  difficult  to  implement.  The 
possibility  of  restricting  exports  of  soft- 
wood lumber  during  times  of  peak 
domestic  demand  have  been  discussed 
in  the  past,  but  general  restrictions  on  the 
export  of  s  jftwood  lumber  and  plywood 
have  never  been  implemented.  Taxes  on 
exports  are  illegal  in  the  United  States. 
The  United  States  does  have  restric- 
tions on  the  export  of  roundwood  logs 
from  various  public  lands  in  the  West 
(Lindell  1978).  These  restrictions,  how- 
ever, are  not  designed  to  make  exports 
responsive  to  domestic  market  condi- 
tions. The  possibility  of  increasing  total 
domestic  supply  so  as  to  increase 
volumes  in  both  domestic  and  export 
markets  has  been  discussed  in  hearings 
(U.S.  Senate  Committee  on  Banking, 
Housing,  and  Urban  Affairs  1973).  This 
option  becomes  limited  by  the  availability 
of  processing  capacity  for  both  lumber 
and  plywood. 
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Efforts  to  make  excess  demand  respon- 
sive to  U.S.  domestic  market  conditions 
have  been  limited  mainly  to  negotiations 
between  Japan  and  the  United  States. 
The  concern  has  been  stability  of  markets 
for  softwood  logs  and  softwood  lumber. 
These  markets  are  discussed  at  meetings 
of  the  U.S./Japan  Forest  Products 
Committee.  The  Committee  meets 
periodically  to  discuss  supply  and 
demand  conditions  for  forest  products  as 
well  as  other  matters  affecting  trade. 
There  have  been  no  formal  agreements, 
however,  to  make  U.S.  exports  responsive 
to  supply  and  demand  conditions  in  either 
of  the  two  countries. 

The  lack  of  detail  in  available  data  would 
be  especially  important  in  trying  to  antici- 
pate the  effects  of  restrictions  if  exported 
products  differed  from  products 
consumed  domestically  or  if  the  product 
mix  in  the  export  market  was  not  con- 
stant over  time.  For  example,  the  avail- 
able data  do  not  provide  the  base  needed 
to  identify  what  types  of  products  may  be 
involved  in  the  shifts  in  excess  supplies 
of  dressed  lumber.  Nor  is  information 
available  to  determine  if  products  classed 
as  rough  lumber  could  meet  the  needs  of 
domestic  markets.  For  example,  if  exports 
were  restricted,  how  much  difference 
would  it  make  for  the  prices  of  various 
types  of  timber  products  in  the  domestic 
market? 

Supply  and  demand  conditions  in  both 
domestic  and  export  markets  would  have 
to  be  monitored  for  the  purposes  of  trade 
policy  formulation.  For  example,  an 
increase  in  price  in  the  export  market  may 
be  caused  by  either  a  shift  in  excess 
supply,  reflecting  domestic  market 
conditions,  or  a  shift  in  excess  demand, 
reflecting  primarily  market  conditions  in 
other  countries.  Further  research  to 
identify  linkages  of  shifts  in  excess  supply 
and  excess  demand  to  specific  variables 
would  facilitate  formulation  of  alternative 
policies. 


Export  Promotion 

Results  of  this  analysis  suggest  that 
interactions  between  export  and  domestic 
markets  differ  for  rough  softwood  lumber 
compared  with  dressed  softwood  lumber 
and  plywood.  For  dressed  lumber  and 
plywood,  shifts  in  excess  supply  probably 
underlie  major  movements  in  price  and 
quantity  in  the  export  market.  Shifts  in 
excess  demand  are  more  important 
determinants  or  price  and  quantity  of 
exported  rough  lumber. 

Promotion  of  exports  must  work  through 
an  increase  (shift)  in  excess  demand  and 
through  an  increase  (shift)  in  excess 
supply.  Constraints  on  domestic  demand 
as  a  means  to  increase  excess  supply  in 
the  export  market  are  generally  not  used 
in  the  United  States.  An  increase  (shift) 
in  domestic  supply  would  be  necessary 
to  increase  (shift)  excess  supply. 

Efforts  to  promote  the  export  of  softwood 
lumber  and  softwood  plywood  from  the 
United  States  have  consisted  primarily  of 
attempting  to  increase  (shift)  excess 
demand.  These  efforts  have  focused 
mainly  on  the  promotion  of  the  sale  of 
dimension  lumber  and  plywood  of  the 
grades  and  sizes  used  in  the  United 
States.  Examples  include  the  promotion 
of  the  "platform  frame"  construction 
technique  in  Japan  and  western  Europe 
and  efforts  to  reduce  tariff  and  nontariff 
trade  barriers  to  imports  of  lumber  and 
plywood  from  the  United  States.  These 
efforts  have  met  with  limited  success. 

Recently,  representatives  of  Japanese 
and  U.S.  industry  have  entered  into  dis- 
cussions as  to  how  U.S.  producers  might 
produce  and  market  lumber  of  the  sizes 
and  grades  consumed  in  Japan.  If  suc- 
cessful, these  efforts  would  have  the 
effect  of  shifting  U.S.  excess  supplies  of 
these  products  to  the  Japanese  market. 


Fluctuations  in  excess  supply  due  to  shifts 
in  domestic  demand  give  rise  to  the 
charge  of  importing  countries  that  U.S. 
producers  are  "in  and  out"  of  the  export 
market  depending  on  domestic  market 
conditions.  Being  "in  and  out"  of  the  export 
market,  however,  is  consistent  with  the 
conceptual  model  of  trade  discussed 
previously.  Traditional  approaches  to 
alleviate  shifts  in  excess  supply  as  well  as 
shifts  in  excess  demand  include  long- 
term  contracts  and  variations  on  joint- 
venture  operations  which  assure  the  price 
and/or  volume  of  exports  despite  market 
conditions  in  both  the  importing  and 
exporting  countries.  Results  of  this 
analysis  suggest  that  spot  markets  rather 
than  long-term  contracts  better  charac- 
terize price  formation  in  the  export 
market. 

Efforts  to  influence  excess  supply  for 
the  purpose  of  promoting  exports  have 
generally  been  limited  to  educating  U.S. 
producers  about  export  opportunities, 
especially  when  U.S.  domestic  markets 
are  slow.  The  U.S.  industry  also  favors  the 
concept  of  export  trading  companies 
which  would  influence  excess  supply 
through  making  help  available  for 
financing  and  other  aspects  of  main- 
taining a  viable,  sustained  presence  in 
export  markets. 

Fluctuations  in  excess  supply  and  excess 
demand  work  against  stable,  long-term 
trade  relationships  of  the  type  that  seem 
necessary  for  U.S.  producers  to  maintain 
export  sales.  Whether  or  not  promotion 
programs  should  be  directed  at  excess 
supply  or  excess  demand  depends  on  the 
effectiveness  of  alternatives.  Further 
research  is  needed  to  provide  a  basis  for 
judging  the  effectiveness  of  alternative 
promotion  programs.  Research  is  needed 
to  identify  the  linkages  among  excess 
supply,  excess  demand,  and  specific 
variables  that  shift  these  relationships. 
For  example,  estimates  of  the  elasticity 
of  excess  demand  with  respect  to  price 
and  with  respect  to  variables  that  shift 
excess  demand  would  enable  U.S. 
producers  to  anticipate  cycles  in  markets. 
These  estimates  also  would  help 
producers  judge  the  effectiveness  of 
alternative  programs  that  have  the  intent 
of  increasing  (shifting)  excess  demand. 
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Appendix  A 


The  Data  base  for  Volumes  and 
Prices  of  Exports  of  Softwood 
Lumber  and  Plywood 

Data  for  the  volume  and  value  of  exports 
of  softwood  lumber  and  plywood  originate 
with  Export  Declaration  Forms.  These 
forms  may  be  filled  out  by  anyone 
associated  with  the  sales  transaction .  The 
completed  form  contains  information  on 
the  type  of  commodity  and  its  volume, 
value,  and  destination.  Commodities  are 
classed  according  to  "Schedule  E  codes." 
The  Schedule  E  codes  for  categories  of 
softwood  lumber  and  plywood  used  in  this 
study  are  shown  in  Table  9.  All  categories 
of  rough  lumber  except  Schedule  E 
24821 1 5  were  combined  for  the  purposes 
of  this  analysis.  Rough  lumber  is  defined 
as  lumber  just  as  it  comes  from  the  saw 
whether  in  the  original  sawed  size  or 
edged,  resawn,  crosscut,  or  trimmed  to 
smaller  sizes  (U.S.  Bureau  of  the  Census 
1977).  All  categories  of  dressed  or 
worked  lumber  except  Schedule  E 
2482215  were  combined.  Dressed 
lumber  is  defined  as  lumber  which  has 
been  dressed  or  surfaced  by  planing  on 
at  least  one  edge  or  face.  Worked  lumber 
is  defined  as  lumber  which  has  been 
matched  (provided  with  a  tongue-and- 
grooved  joint  at  the  edges  or  ends),  ship- 
lapped  (provided  with  a  rabbeted  or 
lapped  joint  at  the  edges),  or  patterned 
(shaped  at  the  edges  or  on  the  faces  to  a 
patterned  or  molded  form)  on  a  matching 
machine,  sticher,  or  molder  (U.S.  Bureau 
of  the  Census  1 977).  The  three  cate- 
gories of  softwood  plywood  were 
combined.  Softwood  plywood  has  been 
classified  by  species  only  since  1 978. 


Table  9 — Schedule  E  codes  for  softwood  lumber  and  plywood  used  in  the 
analysis  and  volume  shipped  in  1979 


Schedule  E  code 


Lumber : 
2482105 
2482110 

2482115 

2482120 
2482125 
2482130 

2482135 

2482140 

2482145 
2482150 
2482155 
2482160 
2482165 
2482170 
2482175 
2482205 
2482210 

2482215 

2482220 

2482225 
2482230 

2482235 

2482240 
2482245 
2482250 

2482255 

2482260 
2482265 


Plywood : 
6345040 

6345050 


6345060 


Description 


Volume 


million  board  feet 


rough , 
rough, 
rough , 


2  in.  to 


Spruce  lumber,  rough. 
Pine  lumber,  eastern  white 
and  red,  rough. 
Pine  lumber,   southern  yellow, 
longleaf,  etc.,  rough. 
Ponderosa  pine  lumber,  rough. 
Pine,  NSPF,i/  rough. 
Douglas-fir  lumber, 
under  2  in. 
Douglas-fir  lumber, 
not  over  5  in. 
Douglas-fir  lumber, 
5  in.  and  over. 
Fir  lumber,   NSPF,Jl/  rough. 
Hemlock  lumber,  rough. 
Larch  lumber,  rough. 
Western  redcedar  lumber,  rough. 
Cedar  lumber,  NSPF,i/  rough. 
Redwood  lumber,  rough. 
Softwood  lumber,  NSPF,!/  rough. 
Spruce  lumber,   dressed  or  worked. 
Pine  lumber,   eastern  white  and 
red,   dressed  or  worked. 

Pine  lumber,   southern  yellow,  longleaf, 
pitch,   etc.,   dressed  or  worked. 
Ponderosa  pine  lumber,   dressed  or 
worked. 

Pine,   NSPF,i/  dressed  or  worked. 
Douglas-fir  lumber,   dressed  or 
worked. 

Fir  lumber,  NSPF,i/  dressed  or 
worked. 

Hemlock  lumber,   dressed  or  worked. 
Larch  lumber,  dressed  or  worked. 
Western  redcedar  lumber,  dressed 
or  worked. 

Cedar  lumber,   NSPF,!/  dressed  or 
worked. 

Redwood  lumber,   dressed  or  worked. 
Softwood  lumber,  NSPF,   dressed  or 
worked. 

mi  llion 


125.  9 

30.  8 

140.1 
29.  7 
32.  5 

32.1 

212.  7 

156.  3 
38.  2 
378.  7 
1.4 
21.  3 
12.  7 
21.  2 
14.9 
25.  2 

5.4 

55.  5 

71.  9 
66. 1 

104.4 

19.  3 
85 
1.  2 

11.  5 

10.  5 
8.9 


5.9 

square  feet, 


3/8-inch  basis 


Plywood,  with  a  face  ply  of 
Douglas-f  ir . 

Plywood,  with  a  face  ply  of 
southern  yellow  pine,   short  leaf 
pine,   slash  pine,  etc. 
Plywood,  with  a  face  ply  of 
softwood,  NSPF.Jl/ 


337.7 

32.1 

32 


A/NSPF  =  not  specifically  provided  for. 

Source:     U.S.   Bureau  of  the  Census,   1980.     U.S.  exports:     Schedule  E 
commodity  by  country.     Rep.   FT410,  Dec.    1979.     U.S.  Gov.   Print.  Off., 
Washington,  D.C. 
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Appendix  B 


As  a  base  for  use  in  analyzing  inter- 
actions of  domestic  and  export  markets, 
the  data  have  shortcomings.  For 
example,  lumber  of  different  sizes  and 
grades  of  the  same  species  may  be  dif- 
ferent products  as  far  as  end  uses  are 
concerned.  The  data  are  reported  as  of 
the  date  of  receipt  by  the  Department  of 
Commerce  rather  than  the  date  of  actual 
shipment.  In  some  cases,  this  may  intro- 
duce a  lag  of  several  months  between  the 
actual  date  of  shipment  and  the  date 
reported  by  the  Department  of 
Commerce.  For  example,  a  portion  of  the 
volume  actually  shipped  in  January  of  a 
year  may  not  be  reported  as  being 
shipped  until  March  or  April  of  the  year. 
Errors  in  reporting  data  may  go 
undetected.  For  example,  the  person 
filling  out  the  Export  Declaration  Form 
may  inadvertently  use  an  incorrect 
Schedule  E  code.  Despite  these 
problems,  however,  the  data  will  likely 
continue  to  be  the  primary  source  for 
analysis  of  interactions  between  domestic 
and  export  markets. 


Test  for  Seasonality 

The  problem  of  seasonality  in  data  series 
has  not  received  much  attention  in  the 
forestry  literature,  in  part  because  most 
analyses  have  used  annual  data,  e.g., 
Adams  and  Haynes  (1980).  Seasonality 
in  data  series  can  be  a  problem  for 
analyses  in  that  a  pattern  of  variation  in 
data  may  be  attributable  to  seasonal 
factors  rather  than  factors  proposed  as 
explaining  the  variation  in  the  data.  For 
example,  lumber  production  may  decline 
every  winter,  along  with  the  number  of 
housing  starts,  because  of  seasonal 
factors.  If  the  two  data  series  are  not 
corrected  for  seasonality,  correlation  of 
the  series  may  give  the  impression  of  a 
relationship  that  is  different  from  the  one 
attributable  to  underlying  supply  and 
demand  conditions. 

There  are  no  regularly  published  series 
of  seasonally  adjusted  data  for  the  major 
variables  that  describe  conditions  such  as 
production  and  prices  in  the  timber 
industries.  The  U.S.  Department  of 
Commerce  publishes  seasonally 
adjusted  data  series  for  many  other 
variables  in  Business  Conditions  Digest 
(Bureau  of  Economic  Analysis  monthly). 
Perhaps  the  most  widely  used  of  these 
series  in  the  timber  industries  is  data  on 
seasonally  adjusted  housing  starts. 

Adjustment  of  data  for  seasonality  may  be 
subjective  or  it  may  involve  quantitative 
analysis.  The  method  to  be  used  depends 
on  the  end  use  of  the  data  and  the  ana- 
lytical skills  available.  In  this  study, 
seasonal  adjustment  factors  were  cal- 
culated for  each  quarter  by  the  use  of 
moving  averages.  For  each  data  series, 
a  four-quarter,  centered  moving  average 
of  the  original  series  was  calculated.  The 
original  data  series  was  then  divided  by 
this  adjusted  data  series  to  obtain  ratios 
to  the  moving  averages  for  each  quarter 
of  the  period,  1 965-1 978.  For  each 
quarter,  the  ratios  were  averaged  to 
obtain  a  seasonal  adjustment  factor. 


Most  data  series  would  have  a  pattern 
that  the  average  of  quarterly  ratios  to  a 
moving  average  would  not  be  equal, 
indicating  the  possibility  of  a  seasonal 
factor  in  the  data.  The  observed  pattern 
in  the  data  may  indeed  be  due  to  seasonal 
factors  or  it  may  be  due  to  chance.  A  two- 
tailed  F  test  was  used  to  determine 
whether  the  observed  differences  in  ratios 
of  actual  to  seasonally  adjusted  data  were 
significant  or  not.  The  value  of  F  in  each 
case  was  calculated  as  the  ratio  of  the 
variation  in  the  ratio  between  quarters  to 
the  variation  in  the  ratio  within  quarters. 
The  value  of  F  was  evaluated  at  the 
5-percent  level. 

Significant  seasonal  patterns  were  found 
only  for  data  series  on  lumber  produc- 
tion. For  these  series,  seasonal  adjust- 
ment factors  were  used  to  adjust  the 
original  data  series  in  an  attempt  to 
account  for  seasonality  prior  to  analysis 
of  interactions  between  the  export  and 
domestic  markets. 
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